demonstrates the impact of stacking order on the pDOS. It can be seen that in both cases, the spin-up and -down channel are split much in the same manner, except that the dxz-component (red curves) is shifted to higher energies in going from (a) α-LiV2O5 to (b) δ-LiV2O5. This is because the relative gliding of the V2O5 layers in δ-LiV2O5 causes the inserted Li-ion to situate at the mid-point of two dangling vanadyl oxygens, which substantially magnifies the lattice distortion on the ac plane. pDOS broadened with 0.03 eV for (c) V2O5 and (d) α-LiV2O5. This data directly corresponds to the calculated Fig. 4 . Two spin-components are shown for α-LiV2O5. The DFT+U calculation predicts that the lifting of spin degeneracy causes the spin-up and -down components of 3d states to be split by ca. 0.7 eV. The large spin-channel splitting is also evident in the oxygen 2p states, which is the primary cause for the diminution of the sharp t2g resonance in the O K-edge absorption spectra.
Supplementary Figure 6. Charge localization upon addition of a single electron in pristine V2O5
The polaron formation in the V2O5 structure is dependent of the electron spin. Enforcing spin-degeneracy on a supercell of V2O5 results in charge delocalization throughout V2O5 and a total energy increase of roughly 0.22 eV for the supercell with 24 V atoms. This suggests the polaron is energetically favorable due to correlation effects and is stabilized via symmetry breaking mechanisms. Figure 7 . Structural Distortion Induced by Polaronic Confinement A schematic depiction of the transformation of a single unit cell of V2O5 upon intercalation of a Li-ion. 2, 3 A sequence of structural changes is depicted with puckering of the apical oxygen towards the lithium ion and rearrangement of the vanadium ions away from the intercalated Li-ion. Supplementary Movie 1 illustrates the distortions induced in V2O5 upon lithiation.
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